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FORMATION OF BUSINESS SUSTAINABILITY OF THE TRANSPORT
INDUSTRY IN THE CONTEXT OF INNOVATIVE
TRANSFORMATIONS

Summary. The paper describes the peculiarities of the formation of business
sustainability in the transport industry, and characterizes the main factors affecting
it. It was determined that for the business sustainability of the transport industry,
innovative processes and transformations play a significant role, which encourage
enterprises to be client-oriented and provide quality service to consumers,
the ability to adapt to changes in the economic situation and new social challenges.
A feature of the modern development of the transport industry is the transition to
an innovative path of development, which will allow transport enterprises to occupy
more priority positions compared to their competitors. The impact of innovative
transformations on ensuring business sustainability of the transport industry is
characterized by the use of innovations in the implementation of commercial
activities, ensuring the quality of services (products), which will make it
competitive. The paper offers a methodical approach to choosing a strategy for
managing the business sustainability of the transport industry in the conditions of
innovative transformations, which allows choosing an appropriate development
strategy depending on the indicators of economic activity (IEA), the level of
business sustainability (IBS), risk indicators (IBR).
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1. INTRODUCTION

Integration processes and the development of modern innovative technologies significantly
change the idea of enterprise management in modern conditions, prompting them to search for
new business models, methods and processes, forming a modern view of enterprise
management. In a rapidly changing economic situation, the ability of an enterprise to achieve
business sustainability in the market is becoming the key to leadership. The level and dynamics
of development of advanced (high) technologies, the mechanism of penetration of innovative
transformations into global markets have become the defining characteristics of the new
economic system. Innovative transformations differ from traditional forms of strategic change
in that new technologies encourage companies to become customer-oriented and provide
quality customer service, and to be able to adapt to changes in the economic situation and new
social challenges.

A significant indicator of a country's technological progress is the level of development of
its transportation system. Transport plays a fundamental role in the national economy as a
component of production and social infrastructure. Transport appears to be an object of market
relations, whose effective operation depends on the normal functioning and development of all
sectors of the economy served by transport, enterprises, and their associations. It also affects
the quality of life of the population. The transportation industry is characterized by intensive
development. Globalization changes, the dynamic development of international trade and the
rapid growth of the exchange of goods lead to a significant development of transport services
[1]. The modern economy poses more and more challenges to the transport industry related to
increasing transportation volumes, improving safety, improving the level of customer service,
reducing costs, and increasing efficiency with the help of modern Industry 4.0 technologies.
The usual methods of competition are no longer sufficient and no longer lead to the desired
results, and therefore, the main competitive advantage is the ability to innovate. The innovative
activities of transport companies should be aimed at improving the quality of services,
increasing labour productivity, extending transportation distances, increasing market share,
entering new markets, and at the same time forming business sustainability and reducing
production costs. First of all, this can be achieved through the technical development of the
industry and innovative transformations, which should be aimed at fully and efficiently meeting
the existing transportation needs. Thus, innovative transformations have a significant impact
on the formation of the business sustainability of the transport industry through the introduction
of new technologies and management methods that must be efficient, safe, and reliable for
society and the environment.

2. STATE OF THE ART FOR THE PROBLEM OF RESEARCH

The papers [2-6] discuss the theoretical, methodological, and practical aspects of developing
transport infrastructure in order to improve the efficiency of the transport industry.

Papers [7, 8] consider the issues of financial and institutional development of the transport
industry, as well as the peculiarities of investment support within the framework of the
formation of transport corridors.
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There is still an ongoing discussion about the key requirements for the modern innovative
composition of transport infrastructure as part of the transport industry, which is studied in
paper [9]. Researchers on the influence of factors and indicators for assessing the level of
innovative development of transport infrastructure in general and individual components in
particular are reflected in papers [10, 11].

According to paper [12], transportation infrastructure facilitates the coordination of
economic activities among economic entities at the international, macro- and meso-levels, as
well as at the level of economic sectors and enterprises.

According to the author [13], who points out that transport infrastructure is specific to each
mode of production, therefore, in the analysis of economic systems, the following chain of
infrastructure levels is distinguished: mega-system (world economy), macro-system (national
economy), meso-system (regional economy, industry), micro-system (at the level of individual
enterprises) and nano-system (economic activity of an individual).

We can agree with the opinion of the author [14] that transport infrastructure services are
not only the most important consumer goods, but also a means of increasing productivity and
improving access to markets, the state of infrastructure also directly affects the ability of the
general population to enjoy the benefits of economic growth.

The issues of forming business sustainability of an enterprise are covered by the papers [15,
16] and others.

In the scientific paper [15], the business sustainability of an enterprise is defined as a system
of various areas of enterprise management (business metrics) with a certain marketing complex.
The author of the paper does not reduce the concept of “business sustainability” to
synonymously simplified and identified concepts such as “financial sustainability” and
“economic sustainability”, but proposes to consider business sustainability as a complex of
three types of consistently related systems (organizational, market, economic systems).

In paper [17], business sustainability is considered as the concept of price, financial,
economic, technological and organizational sustainability of an enterprise, which in general
have different effects on it.

Given the scientific and practical significance of the publications of the aforementioned
authors, it is imperative to emphasize that it is imperative to formulate theoretical and
methodological foundations, methodological and practical recommendations for the
establishment of the business sustainability of the transport industry, taking into account
modern innovative transformations that incorporate advanced management technologies and
contribute to the implementation of potentially effective tools for state regulation of innovation
in the transport industry in terms of strategic, coordination and integration, and financial and
investment directions of the state economic policy.

3. MATERIALS AND METHODS

Modern trends in the development of the transport industry are inextricably linked to the
impact of digitalization of the economy and require the definition of new approaches to
management. The transportation industry is a complex ecosystem that encompasses everything
related to different modes of transportation, namely road, rail, sea, air, and pipeline transport.
This industry includes the transportation of raw materials, finished goods as well as passengers.
The growth of international trade has a great impact on the development of the transportation
industry. It is the planning of all functions and sub-functions in the system of movement of
goods and provision of services in order to minimize costs and maximize customer service that
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constitutes the concept of business sustainability of the transport industry. The sustainability of
the transport industry is characterized by its ability to support the mobility needs of society in
a way that is least damaging to the environment and does not disrupt the mobility needs of
future generations [18].

Sustainable development in relation to transportation systems requires developing and
strengthening the links between environmental protection, economic efficiency and social
progress.

In the environmental dimension, the goal is to understand the mutual influences of the
physical environment and industry practices, and that environmental issues are addressed by all
aspects of the transportation industry. In the economic dimension, the goal is to orient progress
in the sense of economic efficiency. Transportation must be economical and able to adapt to
changing demands. In the social dimension, the aim is to improve the standard of living and its
quality [19].

The peculiarity of the modern development of the transport industry is the transition to an
innovative way of development, which will allow transport enterprises to take a higher priority
position compared to their competitors with a low level of innovation potential and make a
qualitative leap to a new technological mode. The impact of innovative transformations on the
business sustainability of the transport industry is characterized by the use of innovations in
commercial activities and allows taking a leading position in the global market, and providing
services (products) with a high degree of science intensity and novelty, thereby making them
competitive.

There is a two-way relationship between innovation and sustainable development. On the
one hand, economic, social and environmental factors improve as a result of intensified
innovation. On the other hand, these changes lead to the accumulation of funds, knowledge,
and skills to spread innovation processes in the country [20].

It should be noted that the formation of the business sustainability of the transport industry
is proposed to be considered as a complex of five types of consistently related sustainability
systems: economic, environmental, social, organizational, and financial. It should be noted that
the essence of each type of functional sustainability has its own set of essential factors that
require careful analysis and are directly influenced by innovative transformations.

Solving the problems of business sustainability is impossible without the use of innovative
mechanisms in the management of the transport industry. The level of innovation potential has
a huge impact on the formation of managerial and technological innovations, their application
determines the efficiency of decision-making, increasing the effectiveness of management
personnel in achieving business sustainability in the transport industry [21].

The impact of innovative transformations significantly changes the transport industry,
affecting changes in strategy, business model, logistics process, marketing and other areas as a
result of the use of innovative technologies. In this regard, the authors propose a system for the
formation of the business sustainability of the transport industry in the context of innovative
transformations (Fig. 1).

The development and integration of the transport network removes existing market barriers
and facilitates the interaction between various electronic systems and technological standards
to optimize processes and customer service. Long-term competitive advantages arise only when
an enterprise continuously improves its innovative technologies and widely uses them [22].
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Therefore, the priority areas in forming the business sustainability of the transport industry

under the influence of innovative transformations are:

- introduction of sustainable customer-oriented business models aimed at achieving
economic efficiency, taking into account environmental safety factors, mainly aimed at
preserving natural resources and factors of social well-being — human capital
development;

- increasing the share of “green” vehicles;

- selecting more environmentally friendly modes of transport (with lower CO> emissions)
for multimodal transportation;

- improving delivery planning and route optimization;

- cooperation and effective interaction with partners.

To support the efficient functioning of the transportation industry, it is advisable to improve
the efficiency of equipment operation and maintenance.

For this purpose, operational systems are used, which include the following components: the
object of operation, processes, procedures, algorithms of maintenance, personnel, regulatory
documents, resources, etc. [23].

A high level of business sustainability of the transport industry is achievable with the
introduction and use of innovative technologies in the main types of transport, which improve
the quality of service and provide convenient services to consumers without the need to create
additional infrastructure. Among the main innovative technologies in transportation are:
intelligent cargo and 10T (“Internet of Things”); technical improvement of vehicles; application
of information and automated systems; blockchain technologies; smart storage; real-time
tracking; intelligent delivery; implementation of Industry 4.0 technologies [24].

Thus, the implementation of the Industry 4.0 concept in the transportation industry is aimed
at responding quickly to market competition, meeting customer needs, improving operational
efficiency, and reducing overproduction, energy consumption and waste, thus moving towards
a more sustainable development of the industry. The concept of Industry 4.0 can be applied to
the business models of the transportation industry and their elements when creating value for
the customer, as well as to the assessment of the product life cycle. This translates into the
achievement of business sustainability goals, in terms of environmental sustainability — aimed
at reducing the number of materials used, increasing the share of reused, recovered and recycled
materials, as well as reducing the total amount of waste. From a social sustainability
perspective, the concept of Industry 4.0 is related to the technological development of
production and changes in working conditions, namely to the replacement of manual labour
with automated labour.

Blockchain technologies are used to distribute data and improve security in supply chains
and manufacturing processes. These characteristics can be used to track business sustainability-
related metrics, such as resource provenance, and make them available to stakeholders and
decision-makers.

IoT (“Internet of Things”) technology is changing the transportation industry dramatically,
providing a huge amount of real-time data on how different vehicles operate and are used
around the world. 10T can also be used to adjust schedules and provide personalized services
on different modes of transport, help congested cities to encourage the use of public transport
instead of private vehicles and reduce the load on the road network. Technology can reduce
costs and speed up the implementation of services.
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Fig. 1. System of formation business sustainability of the transport industry in the context of

- development of production and commercial
activities of the transport industry;

- improvement of the international transportation
management system.

innovative transformations
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The formation of the business sustainability of the transportation industry is proposed to be

achieved in the following ways:

- effective cooperation, meeting the trends of Industry 4.0, optimization of management of
integration of market participants in the conditions of innovative transformations;

- correspondence to the mutual interests of enterprises, customer, market, and society. In
order for the transportation industry to become business sustainable, it is necessary to pay
special attention to mutual interests and the common good without harming the interests
of others, as well as forming environmental safety and social welfare;

- balancing the factors of economic sustainability, environmental safety and social well-
being, profit-oriented and increasing the welfare of society in the conditions of innovative
transformations [26].

4. RESULTS AND DISCUSSION

Business sustainability management in the context of innovative transformations in the
transport industry can be carried out through the use of appropriate strategies. At the same time,
it is necessary to take into account the main indicators of economic activity of enterprises in the
industry, the integral indicator of business sustainability and the integral indicator of business
risks [27, 28].

We propose the following methodological approach to choosing a strategy for managing the
business sustainability of transport enterprises in the context of innovative transformations

(Fig. 2).

1 Stage
Evaluation of the performance of a transport enterprise Uetermlnaflon_ of I i_e !nfegrafea rndicator of
(industry) economic activity results (Iz4)
2 Stage
Evaluation of factors determining business sustainability of an | Determination of the integrated business sustainability indicator
enterprise (industry) (Igs)
3 Stage

L)E|Inlng an mEegraEed DUSINESS T1SK

Business risk assessment T
indicator (Jgp)

\Z

4 Stage

Building a three-dimensional model for choosing a
business resilience management strategy

Modeling the choice of strategy

Fig. 2. Methodological approach to managing the business sustainability of the transport
industry in the context of innovative transformations
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Each of the stages of the proposed model is performed according to a specific algorithm.

Stage 1. Evaluation of the results of economic activity is carried out according to the
following algorithm:

Step 1. Creating a hierarchical model of economic activity indicators that are factors in the
formation of business sustainability. We propose to consider the following factors: xi- level of
material and technical support; x2 - financial stability; xs- level of innovation activity; xs-
economic stability; xs- customer satisfaction index; xs - profit level; x7- investment volume;

X g- transportation volumes.

Step 2. Expert assessment of the weighting coefficients of each factor. It is proposed to base
the assessment on a survey of experts. Experts assess the priority of each factor on a 9-point
comparative scale of relative importance by T. Saaty. Based on the expert assessments, a matrix
of pairwise comparisons A is built, each element of which is defined as follows: ajj=k,

k=2,3,...,9, if the i-th factor is more important than the j-th, a;; = %,k =2,3,...,9, if the i-th
factor is less important than the j-th, ajj=1, if the i-th and j-th factors have the same priorities.
Step 3. Checking the consistency of the expert opinion. The following indicators are

calculated based on the elements of the obtained matrix A:
- Generalized priority vector:

1 ay;
V= (1,vz .., v), where v =_-Ylism kjaij. (1)
=1

- The coefficient p, which is the convolution of three matrices:
u=E-A-VT, neE=(1,1,...,Dixn (2)

where:
VT — is a column matrix transposed to V.

- Consistency Index:
— amn
Cl="—. 3)
- The stochastic consistency index is calculated by the reliability level y, which determines
the probability that an expert opinion can be considered consistent:

RI=t, -2 (4)

where t, = F1 (g) is the quantile of the normal distribution.

- Consistency ratio:

CcI
Gy =+ (5)
determines the level of significance of the conclusion regarding the consistency of the expert
opinion. That is, the expert opinion can be considered consistent with a probability of

at least 1 — C,.
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Step 4. Evaluation of the integrated indicator of economic performance:
Iga = Xitqvi - xy (6)
where x; — are the actual values of i — th factor.

Stage 2. We propose to assess business sustainability using the following algorithm:

Step 1. Modelling the system of business resilience formation and creating a list of factors.

As noted above, the business sustainability system is considered as a complex of five related
subsystems: si- economic, Sz- environmental, s3- social, ss- organizational, ss- financial. Each
of the subsystems is determined by a number of factors. Therefore, the integrated indicator
characterizing the activity of each subsystem can be defined as a function of a certain list of
factors:

I = fi(xP, 2, ., x), i=12345. )

To study the efficiency of transport systems, methods of increasing accuracy using
segmented regression are usually used to determine the optimal frequency of operation
processes, as well as to analyse possible routes and traffic intensity [29].

Step 2. Determination of the integrated indicators I characterizing each of the subsystems.
It is proposed to estimate the values of integrated indicators using mathematical models of the
following type:

k; i
Iy = ity wix”, ®)

where w; — are the weighting factors, xj(i)are the actual values of the j-th indicator.

Step 3. Building a hierarchical model for calculating the integrated business sustainability
indicator. This module can be built similarly to the previous stage, i.e. repeat steps 2 and 3 of
the algorithm of stage 1 for business sustainability indicators. As a result of applying the method
of pairwise comparisons, we will get a set of five weighting coefficients ((4;);=1s), that will
determine the priority of considering the indicators of each of the five subsystems of business
resilience formation.

Step 4. Assessment of the integrated business sustainability indicator:

Ips = Zi5=1 A - Isi' )
where I, is the integrated indicator of the i-th subsystem.

Stage 3. Assessment of business risks:

Step 1. Determining the list of risk situations that may affect business sustainability. We will
modulate risk situations as random events A;, t = 1,2, ..., N. In the model, we consider the
events to be independent.

Step 2. Determining the expected value of the probability of each of the risk situations
P, = P(A;). We propose to estimate this value using a statistical or expert method.
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Step 3. Determination of the integrated business risk indicator as the probability of a risk-
free situation:

Ipr = Hltv=1(1 —P) (10)

As a result, after the third stage of modelling, we get a set of three indicators (Igy4, Igg, Igs)-
Given the construction algorithms, all three integrated indicators have the following properties:

- their values are normalized, i.e., they belong to the interval [0,1];

- an increase (decrease) in the value of the integrated indicator means an improvement
(deterioration) of the component being evaluated.

Stage 4. To select a program for the development and management of business resilience, a
model based on a three-dimensional matrix can be used. On the axes of this matrix, we will
determine the values of the indicators of economic performance, business sustainability and
business risks (Fig. 3).

A Ibs

Iea

Fig. 3. Three-dimensional matrix model for choosing a strategy for the development and
management of business sustainability in the transport industry

The range of values of each of the integrated indicators is divided by the median value into
two areas. Thus, for sets of three values of the integrated indicators, we will have eight areas,
each of which corresponds to a specific strategy (Table 1). Based on the comparative analysis
of the main indicators of the enterprise's activity, it is proposed to consider eight strategies: four
active strategies (S1 - S4) and four inertial strategies (Ss - Ss).
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Tab. 1
Ranges of values of integrated indicators for choosing a development
and management strategy
S1 Sy S3 Sa Ss Sé S7 Ss

I, | =05 | =05 | =05 | >05 | <05 | <05 | <05 | <05
I | =05 | =05 [ <05 | <05 | =05 | <05 | =05 | <05
Iy | =05 | <05 | =05 | =05 | =05 | =05 | <05 | <05

Si1 - an offensive development strategy that maximizes the use of the company's existing high
potential. Active business development, keeping risks at a low level;

S - stabilization strategy, risk mitigation, development of existing potential,

Ss3 - strategy of continuing operations with the development of business activity;

Ss4 - strategy of strengthening positions, development of business activities, risk
management;

Ss - strategy for restoring and developing economic performance indicators, maintaining
business activity;

Se - survival strategy;

S7 - reduction strategy;

Sg - liquidation strategy.

Results of the application of the proposed methodology for assessing the performance of the
transport industry of Ukraine in the year 2021 [30].

lea = 0.71, the value of the integrated indicator of economic activity is greater than the
median value, which means that it is advisable to choose one of the active strategies for the
development and management of business sustainability.

Igs =0,67, the value of the business sustainability indicator is also higher than the median
value, which means that the management strategy should use the existing potential and provide
for the retention and development of business activity.

Igr = 0,39, the value of the integrated business risk indicator is less than the median value,
which allows us to determine the optimal strategy S. as stabilization of the existing potential
with an emphasis on reducing business risks.

The developed model can be used to determine the optimal strategy for the development and
management of business sustainability of a transport industry enterprise. Its advantage is the
consistent consideration of three complex indicators, which in turn include a number of factors
characterizing various aspects of the enterprise or industry. These algorithms allow for
determining and analysing the performance indicators of any enterprise and allow
generalization to other industries and activities.

5. CONCLUSIONS

Solving the problems of creating business sustainability in the transport industry is
impossible without the use of innovative mechanisms in enterprise management.
The innovative activity of the transport industry should be aimed at improving the quality of
services, increasing labour productivity, increasing the range of transportation, increasing
market share, entering new markets, and at the same time ensuring business sustainability, and
reducing production costs.
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The business sustainability of the transport industry when implementing the strategy should

consider the flexibility of management processes based on the use of innovations in modelling
economic activities. In this case, it is important to establish the nature of the program being
implemented, which, depending on the prevailing conditions, can be active or passive.
Optimizing results will allow the management of transport enterprises to make more informed
management decisions aimed at implementing development programs in the long term.

Thus, innovative transformations significantly affect the business sustainability of

the transport industry through the introduction of new technologies and management methods,
which must be efficient, safe, and reliable for society and the environment.

References

1.

imuk P.B., H.B. Kotuc. 2018. “CratucTiU4HMi aHaJIi3 HAI[lOHAJIBHOI JoricTUKU”. Cmarn i
nepcnekmusu po3sumky 00.1iko8o-ingopmayiinoi cucmemu 6 Yxpaini. Matepiamu V
MiKHap. HayK.-TIpakT. KoH®., 31 TpaBusa-01 uepBHs 2018 p. Tepunomins: THEY. P. 268-
271. Available at: http://dspace.wunu.edu.ua/bitstream/316497/29626/1/268.pdf.

[In Ukrainian: Tsyshchyk R.V., N.V. Kotys. “Statistical analysis of national logistics”.
The state and prospects of the development of the accounting and information system in
Ukraine. Materials of the 5th International science and practice conference, May 31-

June 1, Ternopil: TNEU. P. 268-271].

. Wessel J. 2019. “Evaluating the transport-mode-specific trade effects of different transport

infrastructure types”. Transport Policy 78: 42-57. DOI:
https://doi.org/10.1016/j.tranpol.2019.04.002.

Melo P.C., D.J. Graham. R. Brage-Ardao. 2013. “The productivity of transport
infrastructure investment: a meta-analysis of empirical evidence”. Regional Science and
Urban Economics 43(5): 695-706. DOI:
https://doi.org/10.1016/j.regsciurbeco.2013.05.002.

Hmutpiesa O.1. 2020. ,,IlepcriekTHBH 1HHOBAaLIHHOTO PO3BUTKY TPAHCIOPTHOT
HppacTpykTypu”. Midicnapoonui naykoeuti scypHan «lumepuaykay. Cepis: Exonomiuni
nayxu: 3(35): 13-22. [In Ukrainian: Dmytrieva O.l. 2020. ,,Prospects for innovative
development of transport infrastructure”. International scientific journal "Internauka™.
Series: Economic Sciences: 3(35): 13-22]. DOI: https://doi.org/10.25313/2520-2294-2020-
3-5738.

€BceeBa O.A. 2016. ,,dopMyBaHHS 1 pO3BUTOK COLIANBHOT 1HPpaCTpyKTypH
MYHIIMIIAIBHUX YTBOpeHb” . Tpaexmopus nayku 2(6): 118-135. [In Ukrainian:

Yevseeva O.A. 2016. “Formation and development of the social infrastructure of
municipal entities”. Trajectory of Science 2(6): 118-135].

. Banister D. 2012. “Transport and economic development: reviewing the evidence”.

Transport Reviews 32(1): 1-2. DOI: https://doi.org/10.1080/01441647.2011.603283.
Kaniniuenko JI.JI. 2008. “IIpomucinoBo-diHaHcoBa iHTErpais B iHBECTULIHHOMY
3a0e3nedeHH] pO3BUTKY MKHAPOJAHUX TPAHCIIOPTHUX KOPUIOPIB B YKpaiHi”.
Kommynanvnoe xozsiicmeo copooos. Cepis: Exonomiuni nayxu 80: 220-225. [In Ukrainian:
Kalinichenko L.L. 2008. “Industrial and financial integration in investment support for the
development of international transport corridors in Ukraine”. Communal economy of the
cities. Series: Economic Sciences 80: 220-225].


http://dspace.wunu.edu.ua/bitstream/316497/29626/1/268.PDF
https://doi.org/10.1016/j.tranpol.2019.04.002
https://doi.org/10.1016/j.regsciurbeco.2013.05.002
http://dx.doi.org/10.1080/01441647.2011.603283

Formation of business sustainability of... 155

8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

VYaesaunpka H.M. 2014, “IHcTUTYIIOHATRHUNA MEXaHI3M PO3BUTKY TPAHCIIOPTY . BicHux
IOPI'TY 6: 63-67. [In Ukrainian: Ulyanytska N.M. 2014. “Institutional mechanism of
transport development”. YURGTU Bulletin 6: 63-67].

. 3abnoxaceka L.B., I.P. By3sko, O.0. 3enenxo, 1.O. Xopommnosa. 2016. Inghpacmpyxmypre

3a0e3neueHts po36UmKy mpancnopmuoi cucmemu peziony. Mounorpadis. 193 p.

[In Ukrainian: Zablodska 1.V, I.R. Buzko, O.0. Zelenko, 1.0. Khoroshilova. 2016.
Infrastructural support for the development of the transport system of the region.
Monograph. 193 p.]. ISBN: 978-617-11-0052-7.

Hukans B.JI., M.B. Kopinb. 2011. “EdexTuBHICTE POOOTH TPAHCIIOPTHOI CUCTEMH
Ykpainu B yMOoBax rio0aiizarii eKOHOMIYHUX CUCTeM . BicHUK eKOHOMIKU mpancnopmy i
npomucnosocmi 33: 13-19. [In Ukrainian: Dykan V.L., M.V. Korin. 2011. “Efficiency of
the transport system of Ukraine in the conditions of globalization of economic systems”.
Bulletin of the Economy of Transport and Industry 33: 13-19].

KomuatauxO.B. 2018. ,,®iHancyBaHHs iHHOBAIIHHOTO PO3BUTKY TPAHCIIOPTHUX
iAIpUEMCTB YKpainu”. [ nobanvui Ta Hayionanrvhi npodiemu exkonomixu 22:402-407.

[In Ukrainian: Komchatnykh O.V. 2018. ,,Financing of innovative development of
transport enterprises of Ukraine”. Global and National Economic Issues 22: 402-407].
Hogak B.O. 2012. ,,CyuacHi nepcrieKTuBU pO3BUTKY TPAHCIIOPTHOI rary3i Ykpainu”.
Ipobremu cucmemnoz2o nioxody 6 exonomiyi 1: 76-82. [In Ukrainian: Novak V.O. 2012,
,Modern prospects for the development of the transport industry of Ukraine”. Problems of
the System Approach in Economics 1: 76-82].

Yannis G., A. Chaziris. 2022. ,, Transport System and Infrastructure”. Transportation
Research Procedia 60: 6-11. DOI: https://doi.org/10.1016/j.trpr0.2021.12.002.

Boyce D. 2002. ,, Transportation systems”. Transportation engineering and planning 1.
Available at: https://www.eolss.net/Sample-Chapters/C05/E6-40-02.pdf.

Tynkano B.M. 2019. ,,bi3Hec-CTiiKicTh BUPOOHUYOTO i IMTPUEMCTBA: KOHIICTILIIS Ta
MexaHi3M 3a0e3neueHHs’’. Exonomiunuil sichux Hayionanvrhozo mexuiunoeo
yhigepcumemy Yxpainu "Kuiscoxuti nonimexuiunuti incmumym" 16: 251-259.

[In Ukrainian: Tupkalo V.M. 2019. ,,Business sustainability of a manufacturing enterprise:
concept and mechanism of provision”. Economic Bulletin of the National Technical
University of Ukraine "Kyiv Polytechnic Institute” 16: 251-259].

Marnkesuu 10.0. 2020. ,,bi3Hec-T1aHyBaHHS, K IHCTPYMEHT (DIHaHCOBOI CTIMKOCTI
HiANPHEMCTBA B YMOBaX HECTaOUIBHOCTI YKPATHChKOI €KOHOMIKU . Exonomika i
opeanizayis ynpasninns 3(39): 218-228. [In Ukrainian: Matskevich Yu.O. 2020. ,,Business
planning as a tool for financial stability of the enterprise in conditions of instability of the
Ukrainian economy”. Economics and management organization 3(39): 218-228]. DOI:
https://doi.org/10.31558/2307-2318.2020.3.19

['ons 1.B. 2014. ,,bi3Hec-CTIAKICTh TATPHEMCTBA:013HEC-IITLOBUMA MPOIIECHO-
opienToBanmii miaxin”. Tenexomynikayitini ma inghopmayitini mexnonoeii 3: 101-105.

[In Ukrainian: Gol 1.V. 2014. ,,Business sustainability of the enterprise: a business-target
process-oriented approach”. Telecommunications and Information Technologies 3: 101-
105].

Bousmanne C., C. Cheron, M. Jablonowska, Pefia E. De La. STRIA — transport
infrastructure. Smart Transportation Alliance. Available at: https://www.smart-
transportation.org/wp-content/uploads/2020/04/stria_roadmap_2019infrastructure.pdf.
Bardi E., J. Coyle, R. Novack. 2006. Management of transportation. Thomson South-
Western. 512 p. ISBN: 9780324314434.


http://dx.doi.org/10.1016/j.trpro.2021.12.002
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=A=&S21COLORTERMS=1&S21STR=%D0%A2%D1%83%D0%BF%D0%BA%D0%B0%D0%BB%D0%BE%20%D0%92$
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=JUU_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=IJ=&S21COLORTERMS=1&S21STR=%D0%9672699
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=JUU_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=IJ=&S21COLORTERMS=1&S21STR=%D0%9672699

156 Z. Poberezhna

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

Smerichevska S., Z. Poberezhna, O. Mykhalchenko, Y. Shtyk, Y. Pokanevych. 2023.
,Modeling and evaluation of organizational and economic support for sustainable
development of transport enterprises: innovative and ecological aspects”. Financial and
Credit Activity Problems of Theory and Practice 4(51): 218-229. DOI:
https://doi.org/10.55643/fcaptp.4.51.2023.4121.

Graham D. J. 2007. ,,Agglomeration, productivity and transport investment”. Journal of
Transport Economics and Policy 41(3): 317-343.

Smerichevskyi S., O. Mykhalchenko, Z. Poberezhna, 1. Kryvovyazyuk. 2023. ,,Devising a
systematic approach to the implementation of innovative technologies to provide the
stability of transportation enterprises”. Eastern-European Journal of Enterprise
Technologies 3(13): 6-18. DOI: https://doi.org/10.15587/1729-4061.2023.279100.
Solomentsev O.V., M.Yu. Zaliskyi, M.M. Asanov, V.H. Melkumyan. 2015. ,,UAV
Operation System Designing”. IEEE 3rd International Conference on Actual Problems of
Unmanned Aerial Vehicles Developments. Kyiv, Ukraine, October 13-15. P. 95-98. DOI:
https://doi.org/10.1109/APUAVD.2015.7346570

Spagnoletti P., A. Resca, G. Lee. 2015. “A design theory for digital platforms supporting
online communities: a multiple case study”. Journal of Information Technology 30(4):
364-380. DOI: https://doi.org/10.1057/jit.2014.37.

Jovic M., E. Tijan, Hadzic A. Peric, P. Karanikic. 2020. ,,Economic aspects of automation
innovations in electronic transportation management systems”. Pomorstvo 34(2): 417-427.
DOI: https://doi.org/10.31217/p.34.2.22.

['onuapenko O.M. 2012. ,,BriinB iHHOBAIITHUX TEXHOJIOTIN Ha CTIHKICTh (PyHKITIOHYBaHHS
nianpuemctBa”. Bichux coyianbHo-ekonomivHux oocriodcens 1. 167-174. [In Ukrainian:
Goncharenko O.M. 2012. ,,The influence of innovative technologies on the sustainability
of enterprise functioning”. Bulletin of Socio-Economic Research 1: 167-174].

Berg C.N., U. Deichmann, Y. Liu, H. Selod. 2017. ,,Transport Policies and Development”.
The Journal of Development Studies 53: 465-480. DOI:
https://doi.org/10.1080/00220388.2016.1199857.

Deng T. 2013. ,,Impacts of Transport Infrastructure on Productivity and Economic Growth:
Recent Advances and Research Challenges”. Transport Reviews 33: 686-699. DOI:
https://doi.org/10.1080/01441647.2013.851745.

Al-Azzeh J., A. Mesleh, M. Zaliskyi, R. Odarchenko, V. Kuzmin. 2022. ,,A Method of
Accuracy Increment Using Segmented Regression”. Algorithms 15(10) 378: 1-24. DOI:
https://doi.org/10.3390/a15100378.

State Statistics Service of Ukraine: official website. Available at:
https://www.ukrstat.gov.ua/.

Received 25.05.2024; accepted in revised form 29.07.2024

e

Scientific Journal of Silesian University of Technology. Series Transport is licensed under

a Creative Commons Attribution 4.0 International License


https://doi.org/10.55643/fcaptp.4.51.2023.4121
https://doi.org/10.31217/p.34.2.22
http://dx.doi.org/10.1080/01441647.2013.851745
https://www.ukrstat.gov.ua/

